Patterns and dynamics of genetic diversity in Plasmodium falciparum: what past human migrations tell us about malaria.
Plasmodium falciparum is the main agent of malaria, one of the major human infectious diseases affecting millions of people worldwide. The genetic diversity of P. falciparum populations is an essential factor in the parasite's ability to adapt to changes in its environment, enabling the development of drug resistance and the evasion from the host immune system through antigenic variation. Therefore, characterizing these patterns and understanding the main drivers of the pathogen's genetic diversity can provide useful inputs for informing control strategies. In this paper, we review the pioneering work led by Professor Kazuyuki Tanabe on the genetic diversity of P. falciparum populations. In a first part, we recall basic results from population genetics for quantifying within-population genetic diversity, and discuss the main mechanisms driving this diversity. Then, we show how these approaches have been used for reconstructing the historical spread of malaria worldwide, and how current patterns of genetic diversity suggest that the pathogen followed our ancestors in their journey out of Africa. Because these results are robust to different types of genetic markers, they provide a baseline for predicting the pathogen's diversity in unsampled populations, and some useful elements for predicting vaccine efficacy and informing malaria control strategies.